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Abstract

Research and Development of Mango cv. ‘Bao’ Production in the Southern was
composed with 4 activities. This study aimed to selection no clones with good
characteristics, test planting potential in normal and coastal saline soil, develop
technology for planting in high density planting system, study the importance of insect
pests and develop prevention technology. From research and development of mango
cv. ‘Bao’ production in the upper southern by surveying and identifying in the planting
area: Nakhon Si Thammarat, Surat Thani, Chumphon, Ranong, Phang Nga, Phuket and
Krabi are classified by botanical characteristics. Conducted during 2018-2019, some
characteristics were found to differ, such as leaf shape and fruit traits. Mango cv. ‘Bao’
that resistant to pests and high yielding, a total of 8 clones were selected, Surat Thani
08 (SU08), Ranong 02 (RN02), Phang Nga 11 (PG11), Phuket 07 (PKO7), Krabi 09 (KB09),
Chumphon 01 ( CP01), Nakhon Si Thammarat 01 (NKO1) and Nakhon Si Thammarat 05
(NKO5). The planting test compared selected clones in normal and saline coastal soil.
Conducted during 2020-2021, it was found that the selected clone was no different in
growth during the first year. Selected clones are tolerant of saline soil conditions, but
their growth is slower. As for the research and development of mango cv. ‘Bao’
production in the lower southern by surveying and identifying in the planting area:
Songkhla, Phatthalung and Trang, conducted during 2018-2019. No differences in
botanical characteristics were found. Further studies on DNA analysis was found that
10 clones with good characteristics were obtained, Phatthalung 1(Ph1), Phatthalung 2
(Ph2), Songkhla 1 (S1), Songkhla 2 (S2), Songkhla 3 (S3), Songkhla 4 (S3), Trang 1 (Tr1),
Trang 2 (Tr2), Trang 3 (Tr3) and Trang 4 (Trd) The planting test compared selected
clones in normal and saline coastal soil. Conducted during 2020-2021, it was found
that the selected clone was no different in growth during the first year. Selected clones
do not tolerate harsh saline soils and slower to grow. For the study on high density
planting system at distances of 2x2, 3x3 and 4x4 meters, conducted during 2020-2021.
It was found that the growth during the first year was not different in terms of height,
canopy size and stem size. In addition, the study of the economic significance of the
major insect pests in the southern implemented between 2020-2021.From the survey,
4 insect pests (Order), 10 families, total 10 species were found. Thrips and longhorn
beetle are the key pest. The natural enemies of mango cv. ‘Bao’ pests include Predator
thrips, Green Lacewings, Spiders, and Ladybird beetle. Most farmers always use
pesticides. Causing residual in the environment and also resulting in more drug

resistance and more severe insect outbreaks in the following year. An integrated pest



management (IPM) study was found to reduce the damage of pest infestation by 58.3%

better than farmer management methods.
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Abstract

The study, survey and collection of mango cv. ‘Bao’ in the Upper Southern.
Aims to select on clone of Mango cv. ‘Bao’ that has good characteristics including
genetic preservation. Conducted a survey and classification of clone by considering the
botanical characteristics. The result show that there are some characteristics that are
different, such as the shape of leaf is elliptical, some trees are lanceolate, some tree
has roundish fruit shape, some trees are elliptical fruit shape. Selected clone that have
good characteristics, resistant to pests and produces a large amount of yield at least
one clone per province; Surat Thani 08, Ranong 02, Phang Nga 11, Phuket 07, Krabi 09,
Chumphon 01, Nakhon Si Thammarat 01 and Nakhon Si Thammarat 05. A total of 8

clones
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Comparison on Clone of Mango cv. ‘Bao’ Planting in the Coastal Saline Soil and

Normal Soil in the Upper Southern

Astun wnedsvana’ 3381 Useluiug' oms Aedals!

Kiranun I\/\ohpraman1 Wiriya Prajimphan1 Arporn Komgisaro1

1¥IUN, EU9U, AuULALYI8H

Mango cv. ‘Bao’, Clone, Coastal Saline Soil

UNANED
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Abstract

A comparative study of mango cv. ‘Bao’ planting in the upper southern under
normal land conditions and coastal saline soils. The objective was to compare the
growth of different clone of and to test the planting potential in the coastal saline soil
of 8 clones selected from the upper southern, Surat Thani 08 (SU08). , Ranong 02
(RNO2), Phang Nega 11 (PG11), Phuket 07 (PK07), Krabi 09 (KB09), Chumphon 01 (CP01),
Nakhon Si Thammarat 01 (NKO1), and Nakhon Si Thammarat 05 (NKO5). Tests showed
that each plant showed similar growth. The growth in height of the Phuket 07 was
increase more than other clones in the first period. Each clone of mango cv. ‘Bao’ has

not yet yielded. Therefore, the study in Phase 2 must be continued in order to obtain

! quéﬁjﬁaLLasﬁ@ummsmwsumﬂ%ﬁssmw Nakhon Si Thammarat Agricultural Research and Development Center
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complete information. For planting in saline soil conditions, this study can only be
carried out in the first year, so long-term data are not available. The study in
combination with the observation revealed that mango cv. ‘Bao’ can be grown under
slightly saline soil conditions, with slower than those under normal conditions.
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Augg1uINITHazUsEAIUNTHRILINUAgUINUInwiTedullasunannse 319613 (3.
UATASTITNIIY)

NAN15I98 Wazaiusiena
nsRsAvlnvasuzisunluanwauyganuni

audunisianseuiiunvgnuzdiaunluiunundidenldnunugnluaudideuay
WAWINITNYATUATASEITUTIY Tl 3 15 USuanmiunardnwseuulasuan iudiegneiu
vaawlasgalgnnaasuiiedinsiadinsgrdmiuldlunisiansanduiunisdnnisiunis

Ugn lngiidnsiasgvidawandlunisnd 1

A1519% 1 wa‘imswﬁauLLanQﬂmmﬂLm‘[,uamwﬁuﬁﬂﬂa

wazBen ey enwdeansyu”  msdilwihY BunSedng”  weawesa”  Inuvaden®
foena n59-aneY (mg/kg) (ds/m) (%) (mg/kg) (meg/ke)
AuuY 5.17 570 0.02 2.31 0.94 72.72
fiuan 4.63 - 0.02 244 0.98 7151
Yiudh (10 1) “Woodruff ‘s method Yhu:ih (1:5)
*Walkley & Black method Y Bray i > Ammonium Acetate IN pH7

AA 1 AAINTIUNIANTUNT WSeNTiunan n1sUgnuedautaeiusiialuiunvan
AUGITIUAENAUININYATUATASEITNTIY (UNUNR)

a1z wuiiufazendudunsadntes (pH desndn 7) Wefiarsanmy
AuuzdINstleiuivasugialagnsuivIn1sinuns (2548) azdunalaindisunsing (OM)
Uhunans (agsenineial 5-2.51Uesidus) weanesaiiduuselovddoudnsii (Uuasdes
ni1 15 fladnsusedlansy) dulnunadouidulseloviviunans (egsewinagas 51-100
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'
A

findnusioflansu) fefunewdgniafimsldyuen Weufvanmi wasldteduridioiy
YSunausmomsiusiu

naannsreaslantunuamaaauritnisideutig (side grafting) Wedsuu
gonaosuilifndonliannsinuidemsdisa 51 uazdnidenanefuuzhauily
fuineldmouuy s1uIu 8 asdu fe an8AuaI1¥03511 08 (SU0B), seuas 02 (RNO2),
w991 11 (PG11), Qlﬁm 07 (PKO7), ns¥d 09 (KB09), yuws 01 (CPO1), YATAIFITUTIY 01
(NKO1), azuASA3535351Y 05 (NK05) lesenaeduidrfufunsldfudilufounguaiay
2563 é’f@aamﬁuaﬂé’umaaaﬂué’ﬁﬁmﬂ’uﬁﬂsﬁauamsw%mlﬁiﬂ,m laun d@usouravesdny
ANNGIVDIF WY LLauLaumﬂuaﬂmmqmawmLmaﬂsmawm 3 Wpigu wudtuzaeuIinig
L‘\]ifULG]‘UIGWI'NW‘IJLﬁﬂia‘U’NSUENmeLWWUUiuiﬁ’J’NLﬂau‘ﬂ 3 - 18 fiGuiansiasaduladl
AnBELfiutuain 4.3 8.8 12.8 15.8 17.6 waw 20.8 mud iy Seusazanedulinuiriini
uANPNIUNSE A (91971 2)

AIUNSASYAUALANEIIEFULEIUINUT Tugae 3 Weuusnanedu fiia
07 fuuiliwesnsiaTydvlameiuanugafiniiaisdudu dulusiaiioud 6 uag 9
wudusaganefuinmsaiyivlaliunndistu audefuuzihiidsusenileny 12 Weuy
Sudanafiuauunndisfuidndeslaenudn aredu gifin 07 dAugauindian 145
LBURALIAT TRIANUIAD @18AUATIT51E 08 SEued 02 W1 11 UATASSIINIIY 01 Uae
nszd 09 way yums 01 @uanefiuuAsAIsITNTIY 05 Tmnugatieniign Ao 139.0 ek
uzshaileny 18 dawiznuianugeeszshauusazaeduazindifsaiu (e 3)

A1115UN15LASYLAUNIATUVLIALEUHIAUEN A9V INTINUULAINUINUIIVUIA
dushaudnansvemssiuitialdszninafou 3-18 vesusazaedulifiamuuansiafud
Farau (51 9)

ogalsfnmdslsifuzhaumedilafilinandaludsituiintoyaiadilianana
asUmnuuandveLiazaeduldasuiuiedesdnuininaTyduinluszesi 2 dedn

o

P vy PN 1
LW@im@ﬂ@%aWﬂiUﬂﬁu
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A1999 2 NSLATYLAULANIPIULAUTOUNTOIAIRUNZUNLUIEIAURIE

seevUan 918 3 918 6 918 9 91y 12 918 15 91y 18
oy ou oy \ou oy oy

SU08 4.4 8.8 12.8 15.8 17.4 21.0
RNO2 4.5 8.9 12.9 15.9 17.5 21.0
PG11 4.5 8.9 12.8 15.8 17.6 21.0
PKO7 4.6 9.2 13.0 16.0 18.0 21.0
KBO9 3.9 8.9 12.8 15.8 17.4 20.5
CPO1 4.0 8.6 12.7 15.7 17.6 20.6
NKO1 4.2 8.5 12.6 15.6 17.4 20.4
NKO5 4.3 8.8 12.8 15.8 17.5 21.2
mmﬁa 4.3 8.8 12.8 15.8 17.6 20.8
CV (%) 8.9 15.2 15.0 18.5 154 19.6
F-test ns ns ns ns ns ns

ns hUAAMUBANAIUNSAD RN TEAUANULTDIY 95%

M19197 3 NTITYLAUIANIPIIUAINEIVBITAULEL I UIE AN

szezign 81y 3 218 6 21¢ 9 21g 12 21¢ 15 21¢ 18
hou Lhou Lhou Lhou hou Lhou
SU08 57.2 a 69.0 118.4 143.5 ab 188.0 ab 218.5
RNO2 54.5 abc 69.8 117.9 141.2 b 180.0 bc 216.9
PG11 55.8 abc 69.5 117.0 141.2 b 183.0 b 218.0
PKO7 59.0 a 70.3 119.0 145.0 a 190.0 a 217.5
KB0O9 53.8 ab 63.4 116.9 139.5 bc 179.2 217.6
CPO1 48.9 c 60.5 115.0 139.4 bc 178.2 c 217.4
NKO1 58.0 a 62.5 116.8 140.2 b 184.0 b 2174
NKO5 58.0 a 62.4 116.2 139.0 c 1824 b 216.9
ﬂlﬂl,aalﬁ 55.7 65.9 117.2 141.2 183.1 217.5
CV (%) 19.4 18.5 24.5 18.7 17.8 21.5
F-test * ns ns * * ns
* upnenaneadaTseRuAMuEesY 95 % ns Liiferuuanafuneadfiiseduanudeiy 95 %

o

AaaglunedulneltuinumefsnuswiioutullLanaesiuNsEsuAILLTRI 95 % 1agds DMRT
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M13199 4 M3ASeyAulanuraEuEAUINaBmSILzI A UEAUN9Y

szgzUgn 918 3 918 6 918 9 91y 12 918 15 91y 18
oy ou oy \ou oy oy
SU08 34.0 46.0 54.8 66.5 70.0 85.2
RNO2 34.0 45.9 54.6 66.5 70.2 85.3
PG11 36.5 46.5 54.3 66.4 70.1 85.0
PKO7 35.0 46.9 55.0 67.0 70.7 86.5
KBO9 33.0 45.9 54.2 66.3 70.0 85.4
CPO1 33.9 45.8 54.6 66.5 69.7 84.9
NKO1 34.5 46.2 54.1 66.4 69.8 85.4
NKO5 35.0 46.5 544 66.5 69.9 85.3
ﬂ'%aﬁa 34.5 46.2 54.5 66.5 70.1 85.4
CV (%) 10.8 14.5 16.4 8.5 114 17.2
F-test ns ns ns ns ns ns

ns hHAMUWANANAIUNSEDRTNSEA UMD 95%

AN 2 ANNITLTYLAUTRvRIAULEIN S UIAIBAUAN AR TuNSIEEUsOALAY TUNUT
UanAugITuasiaunnisinensuasAsssTNs Iy (Wunund) ong 18 Lieu

nssgiulnvesuzitsun ludaniniuauyeile
o a v = & 4 ! & da < y v A a
Afiun1sdnmssuiunugnuzdiaunluiunfuaugeiadagldiuiuUasasnves
AUgS1UINITRAUTTAIUNTHRILINUAgUUNUINNTedullaeunannTe 919613 (3.
= a ¢ a = I A aaa  a g ' 2 v
UATAISTINTIY) IANAIATIZTNAU (AN151991 6 ) wuuUAsennudua1sanuee (pH
! a 3 @ v ! v v ! aAa =5
NN 7) Aullenuhuidntey suiulinnsidinnseslunisiwanssy d8un3ng (OM) Uy
nane (ageninagi9l.5-2.5Wesidud) Wearefaiiludsslovias (Usuaminnda 45
fiadnsusoflansu) drlnuwnadenidulseloviuiunans (egseninegae 51-100 Jadnfu
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soRlansu) dedunouugn ieusuaniniu uaglddedunidannsinuluseey 3 oy
AMENFRNFLULBANTUINUIRASTEUTREY
naannsereaslantunuamaaauvinnisideudne (side grafting) Wedsuu
gonaeduilddadonly Wosenansiudhfuduneldfudlufeunguninu 2563 dngen
vosfunseanudiiuinvuiindeya 91nn1sAnuinuindelinuaiiuunnsisveanis
WiAulaluwsagansdu (115197 5) Pnnsdannagnuinisesyiulavessesitautly
anmduAazdinianmdgnunindes Tasiomglutasiifindurnaivuuangnay
wuidiornisveululuy egdlsAmunisdidunisinuluanmituidenanidvesiiuide
gudsursnsafianudsndudesiituiiuasardaluléusslonilududuisldanunsa
auasiliinisenwselulavilvdesginisfnuiluifousuinau 2563

Ad' a fa 1 1:941 = y
f19199 6 Na'lLﬂﬁ?%%ﬂﬂLLUﬁﬂU@ﬂN%N?\‘iLU']IUﬂﬂ']WWUV]?I']EJE:]Q

swawden Ay enwdesnisdu?  msihlai” BwnSedng”  weaveSas/  Twuvewden”

9

fag9 n5a-AneY (mg/ke) (ds/m) (%) (mg/kg) (mg/kg)
AuUUU 7.84 - 0.15 2.03 77.18 429.50
fuang 7.84 - 0.24 1.78 85.13 362.10
Vawsdh (10 1) “\Woodruff ‘s method Y (1:5)
3/Walkley & Black method v Bray Il > Ammonium Acetate 1N pH7

ANA 3 MNAINTIUNIANTUMST Wisniugn nsUgnuzsluIagausine lununvan
Augg1uINITkazUsTatun SR iuAgu NNl du e wnannses1ei3
(HunfuAugeil)
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M5 5 JeyanisiadgAulaveansiiaaun Mugnlunufinuaugeils o1y 3 ey

AU WUTOUNVBIEAY  ANNENYRIEAY dusgudnansves
(cm.) (cm.) N3 (cm.)

SU08 4.50 57.20 32.00
CPO1 3.70 48.90 32.90
NSO1 4.10 58.00 33.50
NSO05 4.10 58.00 33.00
KBO9 3.70 53.80 32.00
RNO2 4.00 54.50 34.00
PG11 4.30 55.80 33.50
PKO7 4.40 59.00 34.00

Aade 4.1 55.65 33.11

A9 4 pnnsesgAvlavesiulziisuIagAuA Al dunsdsvsonunal Tuiug
Ugniuinfupuweils o1y 5 e

A3UNaN1338 uazdalauauus

nsfnwmadeuIsuIisunmsUgnaneduuzsihauTluiiuiiunfvesmzanauiaesi
senfilddmdaninaniufinialdnouuusiuau 8 anesu e aedugug o 08 (SU0S),
58UB4 02 (RN02), 391 11 (PG11), gifim 07 (PKOT), n3zd 09 (KBOY), wams 01 (CPO1),
YASASTITUIIY 01 (NKO1), hazuAsAISIITNSIY 05 (NKO5) Tud19lusnuedn1snaaaunyuinges
azanesuiimssyiulaimndidssty Taemsiesaiulameiumiugeansdugiin 07 v
iissnaninaneduduludiusn egrslsAmmuidesninlutisseznaniidnu uzihsuiusay
aesfudilifnslinanandsuisiostimsfinuifiufudely

dmsunisugnluanmaufudesainamsasniunuddsllaies 1 U uagly
annsadduanudelddsdilifideyafidaaulunsugnszezen udannsdnwsuiunns
duneanunsalidesusinlaiaunsadgnuziisuluanmauauaniesld uingiinuiae
fimssgivlatiniinisugnluanmunfdniios
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AN581579 SAUSIY wasAntaanaefuusiIRU luNuNN1AlAnouaIa

Survey, Collection and Selection on Clone of Mango cv. ‘Bao’ in the Lower

Southern

naeely AAdee! AT mangUssana’ nsny wieAues® §33u0 33T gaus v’

Kloyjai Kongjiang' Kiranun Mohpraman? Korakot Nakkanong® Atjima Jiragavin'

Sukhon Wongchana'

UZAUN, EUAY, ANBUENINGNBAEAT ALOWLD

Mango cv. ‘Bao’, Clone, Botanical characteristics DNA

unfnge

1981979 110990 wasdadonaeuduzitnurluiuiinaldnoudns &
fnqusrasdiilofnudnidenaneusuzshauifidnvasiay ensaiegudeya uaznis
ouindmeuuzhuuiiidnvaeluiuiinaldnoud dudumsinunsusadeyaunds
Ugn uazdnwairuvewmzshauiluiuil 3 Sm¥a lud awan Wngs uazn¥s Anwdeya
NaIMIEINg Snfun1sdunuaiaunsiiua lnunsenne uasnuasnsluiud uaznis
d1979unaelgn AntfenuzilnuIdnymea1 9 lagfia1TuITILUNAIUENYUENI
ngnweans WNUMeeslunzawuIdInTIalasIzi DNA wagivuasiasuuzaisuas
wugang o luudazunasilddmdonld nansAnu wuin msdsnunuazdadonas
fuguzshauly 3 Smdn fundsgnuzshauidiuiu 68 unds Smiaiivgnuzsiauiun

a

& ° ! o o l o v ‘:ll ° !
NER AD FIVAIIUIU 28 LAY MTIVTUIU 25 Lhkag WwaﬁﬂQﬂuaﬂwfj@%ﬂuau 15 e

q q

wzaauAnuynuvaslifinuuandafulududnuagmagnueans lown d19u Tu wa

uzaend1Tnull 1 vlla Ao Mangifera indica L. Var. #an1534A518% DNA 1uunaneiug

UzaIULATINIL 10 angug tawn g 1 9ad 2 @99a1 1 a@9wan 2 @998 3 a99a0 4
(% [ [ [ = agll < I & 1 [ L4 %

n¥1 195 2 039 3 w4 msfnwiiluasludsslovisaniseusnvuaznisimuinisuan

11U B UNAR

Abstract
The study, survey and collection of mango cv. ‘Bao’ in the Lower Southern.
Aims to create a database and select the good characteristics of mango cv. ‘Bao’ in
the lower southern for conservation program. Conducted a survey to collect

information on planting sites and outstanding characteristics of mango cv. ‘Bao’ in

! gudidouasiimnnisinunsnds Trang Agricultural Research and Development Center
2 v;iusﬁ%ameﬁ’@ummﬁm‘wmsum?ﬁﬁﬁmw Nakhon Si Thammarat Agricultural Research and Development Center
3 AENSNEINTETTUNR UMINe1dearaIuniuns Faculty of Natural Resourses, Prince of Songkla University
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three provinces; Songkhla, Phatthalung, and Trang, with the interviews of local
governmental officers and farmers. The samples of leaf, flower, fruit and branch were
collected to identify the cultivars with taxonomy method. The leaf samples were
collected to analyze DNA and tacking the genome. The results showed the total of 68
plantations; 28, 25 and 15 locations in Songkhla, Trang and Phatthalung, respectively.
There was no difference of cultivar only Mangifera indica L. Var was found with
taxonomy method. But the DNA results showed the significant difference of 10
genomes; Phatthalungl, Phatthalung2, Songkhlal, Songkhla2, Songkhla3, Songkhla4,
Trangl, Trang2, Trang3 and Trangd. This study is important for further study in
conservation and cultivation development.

Key words: Mango cv. ‘Bao’, Clone, Lower Southern

unmin
wzdhaluliinandanuddysianisiamnsavgnlinnninvestsemealng nandn

s

druluglduslanneludszima Tiugnndndunisduinnia 170 Wug lesuzdisundy

9

uzshefusviosduifiduiideuazUgnnszasunsvansegunuynimiavesniald fnavuin
An nannuarlinandnlfifounaoniedannsaliuslondlumssuussnuldfmaruuasaa
an vuzdiRvegisauie fanunsou uarlifindugu Jamnefagldlunsusenovams
vanerin Wun Smrahg usshauddy violdluunedu venanidfaueluiesasnsly
ansfidgudiueyuadasas usshavituiduiususheifidnenmasoiulnldfluiui
aeldfdanmeunngn eutugs lifiggnun dldmngaulunsugnuzanetusiviady
1nnanatadunism ﬁm%’umﬂiﬁmauéwﬁumaﬁuﬁLﬁuLLwEiQUQﬂmzziNLmﬁé’lﬁmﬂaq
Usemalnelasianzlutminasan feiinsugniduauaunalng AisaudSugnln
uazaufivgnanuuvanetuds egnslsimudlifins@nwifiedamnnsdnuzinauly
fuftusgneufudisemuinhaniidimugniuegdulszauiymiulnsudofiongsu
wngudnissanunadiansvesdngiiv Seeradewaliluouanorainnisgymeves
uzshetugnssuAedadls Faduvsaiulandidefidrdyiinsezinsfnumaunvaedu
uzshaifdnvasiruluiuinelineudaiioniseyinsiuglviaseg niouielingei
Fuundnuazisuluaedudnuazing qlidaay uazilugnisdeseaimunmaluladi
mnzanlunsnansuazunmsthlugmsimunnisldusslovdimbu 4 delulusuan

seilauDoNsINY
munsdeyabosiuinafuumdsgnuasdnuusisuresuzshauluiiufivosudas
Famtaluiiuiinialdnoudns léun aswan Wnqse uaznds Tngléteyaniond (Secondary
data) antena1steyavesniigume swududeyauguni (Primary data) 910015
Funwaifyaann wnwnssua nenssune wasrdeinumsnsluiiui
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fadonuzirauiifidnvariluiiuiidandnlasfiarsansuunmudnuaenig
NNWAANT 8198939710 descriptors for mango M1UNTTUITVOIN1EANATOINUTNY NoY
ANATOINUSNY NTUTVINTITLNEAT (2557) kae International Plant Genetic Resources
Institute (IPGRI) (2006)

fuunsdrsadanaduiinnadeyaml eud msidgiuln engmafuifer ms
Tinanan Tsuazuvasiiny iuszoziaa 2 3

fvuasaaefueszihaufiliinisdadenlianuvagneneg Welfugen
ot luldveeuglaonindsusendmiuAnwviuisuiiisunsatgivlslunimean g
neaeuieuifisunisugnanesuuzshauluiuiinudusetmeiauas Auundfuiinels
nouaesialy

n1sduiindaya

1) fufinfidpmagfienans (GPS) vessunzshauniidadenuaziiuseds

2) ToyadnuazNIwgNYAAR A1 TN I LU

RV
v

3) Jeyauseiivasiuuziinufianlunisdisia taud engsu nislinandn n1swn

Y
U ] a

yhanevesdngity winvesdlsauazuuasiny dnunireins wazdudldsuanudevneniogn
haney
4) Yoyagaileuinel 1wy USinauhey QRIVRH AT AN TNLAINAEY
auazaauil
sropian 2 U (Fudu ganau 2559 Auga fusneu 2561)

wiasUgnuzshaunluiunnalaneudsludminn s vinas uazdaminaswan

Nan1539e uazafiusena

MnMsdsaeiusuzinnuluiiuiive 3 St wudh fundegnugiaau
1w 68 uvas Sminasvanilundsgnanndigad iy 28 wnas (M 1) sesasndandn
p¥ag1urn 25 unas (319 2) Tuwnriidaninsingaiuvasugniiosfigniuiu 15 unds
(51971 3) nMsduwal wui uzshauniivgnludaninnss fiorgstaus 1-50 T Ugnseu
9 ushtu  1-18 diu Ugnlagldwdn drulugliifinisguasnuivdesmusssud Tuvas
ffinaswauazimgagnuzshauniuedn dnlvgugnlnelfidausiirsiivgnlnenis
yuis TneUgnuuuenses uasdgnituiisnu (amdl 1) Tergiaust 1- 100 U Sruaudfu 30-800
au TudmdningadvanusnadiuiazAuuiegias 1 578 I31uauay 16 waz 20 A Ll

nsguasnuUdesnusssned ludminawaiiuieeivdesnusssuwid
nsguasnwdnistaderndl laun 46-0-0, 15-15-15, 16-16-16 war 8-24-24 14lu
091 1-2 Alanfusieduded Jay 1-2 A lddeduv3d 2 Alandudesu ldlaz 2 afs uasld
{Jomanludng1 5-20 Alanuredu ldlay 1 ass mslddednailléinuasnsdnlnggain
yuransena nssjuniezlddeluuiinauin dnsdaudsimnideulnedaudane s
ynngvhae Aufiswsts inwssnsdulngvhuzainauenggmarilias 2 ads Tagldans
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Inlegisededunan Tludnst 1 AlanTusdeun 200 dns nasndedunenyszua 20 Tu

1 [ U [ a v a d' al [
11231799299NAN NHINDBNABNUTEUAL 20 TULAUNaNE® Tinandsaas 30-100 Alansy
foRUAIaU TuINENNZL19Ua8RNNSTIUTIRILDDNABN L ULADUS WAL kaztAuLAed Ty

Wwaunuaiustadiuay Yangifouliunaufiuuwieunsiinu1ggn INAINIvIeUzaeay

dmFuazaiunazuandsainuzsedy 9 Aeviegnazlifisiaguilaalddouuilaa
Hownnuaidninn etes iefleutunzansindu q fuenagn inunsnssmieldlu
5901 5-90 UwiseAlansy fnsdwzdhauiiulusmiied sawsinemalvg Sainasan
AANANIBY JMTAUATASETINTIY Wedlvil UavnIuNNUIUAT

M13199 1 uvdalgnuzaiiaudrsinluiunminasan

anuiiAu 21y (V) A fifn
1. 4. 3 6. @9ndle 0. A9UAT 9. @swan 20 150 2 19) 47N E0670054 N0798624
2. 1.3 f1. @endle 0. AIAUAT 9. @3VaN 2,13, 18 200 (10l5) 47N E0670201 NO798575
3. 3. 5 o, @ile 9. 3IUAT 2. a9van 10, 50 250 (613) 47N E0670235 N0799427
4. 4. 5 9. @79visle 9. A9NUAT 9. @an 8, 40 25 (219) 47N E0670872 N0799237
5.4. 5 9. @79uiile 0. @9iUAT 2. @wan 20 200 (5 13) 47N E0669715 N0799647
6. 4. 5 6. @M 0. FIWUAT 3. @VaN a8 70 (3 15) 47N E0670310 N0799384
7.4, 5 6. @il 0. F9UUAT 3. @9van 2 30 (3 15) 47N E0670348 N0799049
8. 4. 5 . @79Midle 8. FINUAT 9. @Al 6,7, 100 800 (2013) 47N E0670145 N0799189
9. 4. 5 5. @9l 0.891UAT 9. dVaN 18 100 (3 13) 47N E0670060 N0798945
10. 4. 5 @ @79vidle 8. FanuAs 9. dwal 3,30 80 (2013) 47N E0670524 N0798873
11. 4. 5 a. @7evidle 0. @anuAs 9. dwar 40 200 (213) 47N E0670556 N0799472
12. 4. 5 o1, ayievisleo 9. @99UAT 2. @wan 50 60 (5 13) 47N E0670863 N0799167
13. 4. 5 o, ayievisle 9. @99UAT 9. @wan 70 500 (9 19) 47N E0670535 N0799164
14. 1. 5 o1, aevisle 9. A9NUAT 9. @Al 42 120 (3 19) 47N E0670545 N0799102
15. 4 .5 o1 a7ievisle 9. @9RUAT 9. @wan 40 120 (3 13) 47N E0670883 N0799091
16. 4. 5 o1, a7ievisle 9. A9NUAT 2. @wan 50 100 (5 13) 47N E0670772 NO799054
17. 4. 5 o, @il 9. @9vuAs 2. @@wan 47, 100 500 (151%) 47N E0670654 N0799183
18. 4. 5 a. @79vidle 0. @9UAT 9. dwar 30 -50 100 (4 13) 47N E0670711 N0O799386
19. 4. 5 a. @79vidle 0. FUUAT 9. dwa1 5 702 19) 47N E0670734 N0798993
20. 4. 5 9. @l9viaio 9. A9UAST 9. @wan  15,30,40, 50 160 (515) 47N E0670536 NO798987
21. 4. 6 ». @7enLle 0. AVUAT 2. @Al 6, 20 180 (4l9) 47N E0670479 NO798072
22. 4. 6 9. BlA 9. AIAUAT 2. FVAN 2.5, 25, 60 300 (61%) 47N E0668686 N0803761
23,40, 1 0. U190 9. @IUUAT 2. @9van 2 60 (2.513) 47N E0664542 N0802336
24. 3. 4 5. AN B. JAINTE 2. @A 7 250 (719) 47N E0657201 N0826064
25.40. 4 9. QYA 8. A@VANTE 2. #IVA7 20 50 (1.51%) 47N E0656861 N0825360
26. 4. 4 0. QYA 8. AVANTE 2. @AY 40 330 (9.515) 47N E0627766 N0835564
27.31.6 9. UDAIU 9. @VNNTE 9. @3Uan 40 100 (21%) 47N E0660795 N0820968
28.31.6 9. UDAIU ©. @VNNTE 9. @3Uan 32 100 (21%) 47N E0660639 N0820907
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M13199 2 uvdalgnuzaitaunndrsiluiundmianss

anuiiAu 21y (V) A fifn
1.4, 6 0. 99 0. Wled 9. #39 7,4 4 47N E0582504 N0832627
2.3, 2 0. 999 9. Ulgd 2. A5 3 47N E0584288 N0829909
3.30. 2 6. 999 8. WILET 2. 753 1,24 6 47N E0584238 N0830328
4.3. 2 0. 999 9. Y 2. A5 1,23 11 47N E0583941 N0831482
5.3. 2 @ 999 9. Ulgs 2. A5 2,3,40,50 18 47N E0583903 N0831537
6.31. 3 5. 109 8. WILEN 2. N3 1,5,6,30 15 47N E0583242 N0833654
7.3, 1 9. 999 8. WleN 2. 953 15 4 47N E0584910 N0834841
8.3. 7 a. 193 8. uled 2. A5 10, 44 2 47N E0585027 N0834878
9. 1. 5 5. WA 0. Wiled 9. ASs 2,5 6 47N E0574711 N0838007
10. 1. 6 9. wwdlued 0. wles 2. 05 4,5, 15 3 47N E0573870 N0838061
11. 4. 5 . wndlued 0. wiles 2. 059 3,4,5 20 47N E0574430 N0838115
12. 3.7 o azuo 9. Wled 2. AT 1,8 7 47N E0578491 N0838418
13. 3.5 o uiled 9. Wled 2. A5 2, 20 6 47N E0576127 N0837913
14. 3.6 6. ﬁmm 9. 183 9. 039 5 5 47N E0581365 N0847006
15. 3.1 a. 51@@ 9. 1Wo3 9. A%3 1,10 8 47N E0576597 N0849666
16. 1.1 @ 51@@ 9. 1199 9. 153 1,10 7 47N E0578433 N0850891
17. 3. 4 o uUss 0. 1Wed 2.053 10, 12 5 47N E0564969 N0831704
18. 1. 9 ». lanwnae 0. o9 2. N3 5, 10 5 47N E0566829 N0830268
19. 1. 1 o, uildznlls 9. 1o 9. 059 7,8 5 47N E0560254 N0834954
20. u. 1 . laneng 9. AUAY 9. A5 35, 40 5 47N E0557618 N0831345
21. 1.3 0. laneng 9. AUAY 9. 59 1,5,30,40 5 47N E0557016 N0829716
22. 1.4 @. 1ang19 . NUAT 9. A5 12, 15 7 47N E0555875 N0833033
23.31. 2 o Va0 0. AU 9. 9IS 5,15 20 47N E0559707 N0820596
24. 1. 3 o, AUASlA 8. NUAe 2. A53 10 8 47N E0554470 N0814632
25. 4. 2 0. 797U 9. NUAY 2. AF9 12 10 47N E0560752 N0814965
A5 3 Lma'wgﬂmmqLmﬁé’ﬁaﬂuﬁuﬁﬁwi’ﬂﬁmq
anuiiiu 919 (¥) IR fifm
1. 1. 10 o &9 2. 1ieg 1. g 5,15 16 47N E0628627 N0837701
2.4, 5 0. weyrdu 0. 1od 3. g 20 500 (1115) 47N E0621040 N0845292
3.4.6 9. WY1TuU 9. 199 1. Was 23 150 (619) 47N E0621932 N0845506
4. 4. 6 o Wy U 0. 1iad 3. g 5 20 47N E0622659 N0845720
5.4, 9 a1 Wyt @. 1iled 9. 9ias 1,2,6 100 (313) 47N E0620861 N0846656
6. 31. 6 A.lnG 0. 1wduau . ivigs 15 100 (319) 47N E0628850 N0832386
7.4 6 0. vlng 0. wduau 9. vimge 15 100 (319) 47N E0628947 N0831910
8. 3. 8 9. vulwd 0. undvau 9. Wings 20 450 (10l%) 47N E0627245 N0836457
9.1, 8 f. vulws 8. 1dwau 9. s 20 300 (8l3) 47N E0627156 N0835335
10. 3. 8 5. B 0. lwdoau 9. vivas 23 100 (419) 47N E0628683 N0836784
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A0UTLNY 27¢ (V) IUIUAY WA

11. 4. 8 9. vulws 0. undoau . finge 30 70 (2.513) 47N E0628610 N0835856
12. 4. 8 . vuls o, lndoau 4. finge 25 100 (219) 47N E0627766 N0835564
13. 3. 8 . vuls . lndoau 4. finge 25 200 (513) 47N E0627703 N0835810
14. 3. 8 9. vulws 0. undau 4. finge 20 300 (8l3) 47N E0628145 N0836123
15. 3.8 . vuld . lndau 2. fivae 5 20 47N E0623876 N0833536
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1.1 Anguzaiaaun

Tsauazuuasiidrsranulundasgnuzaaaun Taua Tsathvy 5161 fanuieenn
spuouulrly imdeutls dsdndu wnulinnd i vuowaiena (nnil 2) nudaruane)
szunnlunndamdn lufminawaiuagimaaunumsnsguasnuilagldisnsdausianian
¥ane uwiannsidnludsianu ineesnsaulnadansic3luaing ldfinswvihane
wazliismshlsuddyuenshusaaudnhluldling avsidausaild liun wulasi 1 @
Adnga) lumlowgndy Indudin uaziinumsnsursseldansidauuasusdiulngsde
asnillile Tnednwaizmsdwianevesdngusiazsdnuansiisiu (ms1edi @)

31



st 560

ANUIRETI (sYasaInuau) @rnuIae(svavaauia)

=
S

wuauuwilsly wulAnNEIN

O
NUAULATTHA LWaHAINAU

twanuil

AN 2 Tsanazwuadtuuzaitaufdrsranuluiunnialdnauans

32



M19197 4 SnwazMsiiatevednJugiaL

Ainguzaag ANWLDINTT

1. lsatauy Tunzahadnduduludainanuuamaiseinasistuiidnvaznas 4 adneiu
dinanauwiadurigugnans 2- 4 Taduns

2. 5991 lsAsinvzianauuly Yonen warnasew Tanvusinilauivsedudnuneg
Juwsdude Jadlewienvaszsrmaaduuniy

3. ANVUINGT? pasdutemedisalalaedaildidendu vusuasiniuseulsluaulden
Tianuly Flideenslva vususianudenauseuaisu vlivietwviea1ms
gndinvinaneiduwmslisunsaivsy lumdessas Busiungld
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YMANYRININI DAY

5. indsula aenundeRIndEen uagly
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ideadiseslwl Tuhwdien ‘],EJL"'\]‘SQJ,LGIUIW NIDLATELNTY

8. YUBULIIEHE NaﬁmaumxLﬂugasﬁﬁﬂwa@u NALAY LULEY WAYS AU

1.2 Mslauselevd
uzsiauwenaniduslaanafuuainuasnsdiuiudssy laun wzaheugdy i
£31290UMYBY Uuraaun NEI DU LAY LELNEINY (1WA 3) HARSRETLUS
Uiiduflsnveaguilaa Ao uzaisuugdy n1suusguuztinunivianniidminasvan
TuvazAidmianfauasingsvindes
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2. dnwaENaNgnuAdnsuzataurlunalanauans
N137TIADUANYULVRINUTULUII ANUUINTT 14 UrianTes19U]

<

UAANATOINY
WA, 2542 dUNANATOINUTAY WU wralIuITanyuensmuIuNa19divun 5 1as a1
fusey nsuaninduuuunse jusrwedtuiivevawin YargluiSeuvan gauluasuiies
a 1 a ¢ aa A v = ! aa a ! v ] I =)
vauluSey wivluiseu Fluwnldwedy Flussuldeigeu nsdassdevlulusudey
= ) [ Y v [d = =2 & IS [
wadvsaalugulondu sunihdanswaldudens anudnvesgiunaiu nvesradivwnan
ntlvatevesnanauyuukarnsiluavvemaluaainag 45 83A1 T9951UNG VIBINA UB
Iavnvemsmwa fMuriauevana unwasaziosvenalill Waenddden (nmd 4) n1s
R1UaN s UITIINUTLALENBULNIINGNYAIERNT WUTT NzdIwuIne 3 Fandn ladl
anwagAuanaafudunzinausdafediu dnuaenanisness nsfanen msfiaua Aild
31NN1381573 dunanazaaunudvelatinunvsetesTuagiun1sguasnyl 81gn1s
Auteaeeiauitesndi 90 Ju lnanwasnsiiuieni 20 Tundsesnaen w3enI1sly
Basduneanunena uzhauiiuralidinganiownnnuziiunenaiuidioeuey
(Lithngan) Adllenafuidund (nmd 4) genmandndiulvginunsnsiudaiensdmiieas
nanuangana drunvasnsnugnlililadmiiessdaeslieennuggniaiuineluiiou
U g o G l ° =1 oA ay =t &

nuATusAsuAL uilud wa. 2561 Aludrsiatiuzinnuassnusssunfnunilaasdy
wanegu ludufediuiuzaiegn uzahawn uzaihanuneld usiwawiiudle uaslide
ganaen asuliiggmaninuesiinuily 3 Ywiainsluggniawazuenggnia (A 4)

AN 4 ANWULEUSIUINGIVDINLLINUINALFNDUAS
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3. 11531A12% DNA
nnsduiiuimegdlutzineu1an 3 danda liun a3 awan wazivgediuau 24

A19879 (115797 5) UlUALATIEM DNA 1IBMIALLANAIIMIIRUGNTTUMEmATA RAPD
Pnnsvagaumelnstesdua 7 Twswes Unnguaufouweiiianuuandiesiu (nmd 5-
11) 4aZIINNITBATIRAMULANANNIIRUGNITUIINNTUUaRARUALDWBA 8 TUTLNTY

NTSYS U1 @101909ANGULEIIRUITIUIN 24 fI8813 19awau 11 a@gsiu (0 12 wag
m35199 6 ) ludagduilaandensiediuig 10 aesu

a o 1 o o A
M1919N 5 %@%allSNUQLU']Wﬁ']TJQLLaSﬂ@ILa@ﬂ

Fo-ana Ainsuta 91y (V) AauUas
L wwauysal aaunas 1. 5 g, wey1du 9. Wes 2. s (Ph) 20 47N E0621040 N0845292
2. ueaNAs vyuad 3. 5 . weyrdu e, 1ies 4. inas (Ph2) 23 47N E0621932 N0845506
3. unswdou quista 1. 6 a. Wy o. 1iea 2. Wigs (Ph3) 5 47N E0622659 N0845720
4. u9afld Foug 3. 6 n. vlnd 0. 1wduau 9. Winas (Pha) 15 47N E0628947 N0831910
5. wsatiuyi f1as 1. 6 g e, wndban 2. s (Phs) 15 47N E0628850 N0837701
6. wielana lyeiadny u. 8 m. vulnd . Lundau 2.5Maa (Phe) 20 47N E0627245 N0O836457
7. W93¥ntl wiees w10 0. 810 0. 1les 9. g (Ph7) 15 47N E0628627 N0837701
8. wglasey wiuly 1. 5 6. aylavile 9. A9uAT 9. a9va (S8) 100 47N E0670145 NO799189
9. UNEYWT FITIUTAU . 6 . UBAU 0. afiense 3. awan (S9) 32 47N E0660639 N0820907
10. WA U 4. 3 o, aflangde o. &awuAT 9. aswan (S10) 13 47N E0670201 NO798575
11, wgdusey 535ul9RA 3. 6 9. FalA 0. Favuas 2. awwan (S11) 25 47N E0668686 N0803761
12, wrandule gae 1.5 nafiovile o.dmuns 28981 (S12me) 40 47N E0670711 NO799386
13, wigdseiiu Junls 4. 5 o, aflwigde 0. Fmuas 2. @wwal (S) 50 47N E0670235 N0799427
14. wreawdy a3uTus U. 6 f. Usn1u 8. afiense 1. @wvan (S) 40 47N E0660795 N0820968
15. WeLTey guanus 1. 5 . afiedie 8. dmuAs 2. 49981 (S) 100 47N E0670654 NO799183
16. wvesfin uatlng 1. 1 9. Iane1s 0. AU 9. 05 15 47N E0558912 N0831522
17. WesIng ugde u. 6 0. glaz 0. Usindeu 3. a3 15 47N E0575525 N0802973
18. wiwanla $nanns u. 2 . 909 0. wles 3. A 70 47N E0583903 N0831537
19. YUY HONYIEY . 2 A, 409 8. W1led 2. A 4 47N E0583903 N0829909
20, wwaan YA 1. 7 a0 0.ulee 2.059 44 47N E0585027 N0834878
21, Wemed dd1 1. 7 0. avue 0. U1l 2. 033 8 47N E0578491 N0838418
22, wieUseia Inladnd u. 5 0. uiles 0. uiles 9. #3s 20 47N E0576127 N0838418
23, WSS WAk . 6 A uIniiues 0. ules 4. afe 15 47N E0573870 N0838061
24, a3l wuum o, 5 o, umilued 0. uiles 9. #3s 5 47N E0574430 N0838115
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#Wnas (Ph) devan (S) A3 (Tr)
A A A

f Y Y o 3
M1 2 3 4 5 6 7 8 9 10 11 12 13 14 1516 17 18 19 20 21 22 23 24

A 5 sULUULURB U Bz R UL Al (Lane 1-7) fwinasan (Lane 8-15) wagdaninnss (Lane 16-24)
NnAlASeNs figlnsiues OPA-01 M Aa DNA ladder plus 4u1a 100 ALUd
e Lane 24 Tutlagdueneg
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Wnae #3981 (S) A3 (Tr)

A
A \ A

f

y (Bh) o \
M1 2 3 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

A 6 JULvuLURBUeTewdInuTuiuRT I Inivae (Lane 1-7) fwinasan (Lane 8-15) wardaninnds (Lane 16-24)
Pnnallnesieiia saglnsiues OPA-02 M @a DNA ladder plus 3u1n 100 diua
nuewmn Lane 24 Tutlagdumne
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Wnas (Ph) dsvan (S) a3 (Tr)
A ! A A

3,000 bp

—
. e H ’ . I ! ben ) ) ) $ ' & 5 &
2000 bp ‘—':‘.‘.4 Sl TS e e g 9 s s e s s s
LU0 DR
1,500 bp T
'7(“'\"‘}"" — S e SN @ e b s D e & Pl e e B e e . —
1,000 bp e
G G el e S et G G Sen Gy ——

R

—_—
.:.ppl-_.r. ——

-—
200 bp

Al 7 JUkvukauRduevezisu luiudmaimas (Lane 1-7) fswinaswan (Lane 8-15) wagdaninnds (Lane 16-24) nwailinensiofia
melnsiies OPB-06 M Aa DNA ladder plus wu1a 100 fLua
nuewmn Lane 24 Tutlagdumne
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N33 (Ph) #3van (S) a33 (Tr)
A A A

1 2 3 4 5 6

M 7’ s 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24

e WD WD = G e PR SRR TR S e SRR e G G G G SRS D RS SRS e e e e

———— — — — — — — — — — — — — — - S— e — — -—

Al 8 JULvukaURDUeTezIuUTuIUNTIIRivae (Lane 1-7) fswdnawwan (Lane 8-15) uardawninnss (Lane 16-24) 2nwaline1siefin
mglnsiues OPE-14 M fia DNA ladder plus ¥u1a 100 giud
nuewmn Lane 24 Tutlagdumne

39



#wnas (Ph) d9van (S) A3a (Tr)

A A A
f Y o

Mh 2 34 5 6 7778 910 11 1213 14 1396 17 18 19 20 21 22 23 24

— e — —

B S B R R s R R TR e -

- e - — - e —— —

500 bp— |-

G SR B D TR e T T SRR e B R R e e e e

Al 9 JULUULURD U VB INZINRUlURLTIT W ATvas (Lane 1-7) §svinaswan (Lane 8-15) wardaninnds (Lane 16-24) nwainensiofia
melnsites OPP-08 M Aa DNA ladder plus ¥u1a 100 fLua
nuewmn Lane 24 Tutlagdumne
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#Wnas (Ph) #9va1 (S) A543 (Tr)
A

A
f V[ A\l \
M1 2 3 4 5 6 7 8 910 11 12 13 14 1516 17 18 19 20 21 22 23 24

3,000 bp ——
2,000 bp___|
1,500 b

1,200 bp
1,000 bp——

—-—
L
—

500 bp——

200 bp——

A 10 UBUULOUABWevRINzIAU UL TAmas (Lane 1-7) Yrinaeaal (Lane 8-15) wagdaninnss (Lane 16-24)
Pnnalinensieiin smglnsiues OPAN-12 M Aa DNA ladder plus ¥u1a 100 flua
nuewmn Lane 24 Tutlagdumne
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#nas (Ph) #39van () A543 (Tr)

A A A
f Voo Y[ \

M1 2 3 4 5 6 7 8 9 10 11 12 13 14 1516 17 18 19 20 21 22 23 24

3,000 bp
2,000 bp
1,500 bp
1,200 bp
1,000 bp

W — — — — — W— -

500 bp : 55 i i

TR Gl Gh S G — — — — — ——

200 bp

AW 11 JUBUULIURAE TR ZINRU IS IATAY (Lane 1-7) Yinaswan (Lane 8-15) wagdaninnss (Lane 16-24)
Nnnaline15efta saglniues OPAL-20 M e DNA ladder plus ¥u1a 100 @Lua
nuewmn Lane 24 Tutlagdumne

42



L 59 |
Tr17

[ Tr2[}|
[ T T T T T T T T T T T T T T T

T T T T
0.4 [R:3 002 006 100
Coefficient

A7 12 wulasknsusanspuduiusvasuzshaulunundminings Sminawan wagdwminesa 91w 24 freee annistdinatinonsiena
mglnsasiiuiu 7 nswes dmsu S12 Tudyduene
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A5199 6 ANYAUNLUINUINLPIINIATIZN DNA

fifutas aneRu ANALUAY
L wwauysal aaunns 1. 5 9. w1ty o. e 2. Winas #naa 1 | 47N E0621040 N0845292
2. UNANAT VYA 3. 5 6. ey 8. Liled 3. finge NG 2 | 47N E0621932 NO845506
3. Wielasey wilu u. 5 6. @anele 9. 899UAT 9. @A a3wan 1 | 47N E0670145 NO799189
4. Wpd3ey 555ul9R U. 6 6. FlA 0. FINUAT 9. d9TaN @wan 1 | 47N E0668686 N0803761
5. wevgdeu qrismd 1. 6 6. nandu 0. Wes 9. vinge awwa 1 | 47N E0622659 N0845720
6. wielana lyoiadny u. 8 o vulnd o, wndau 2.5maq awan 1 | 47N E0627245 N0836457
7. W93¥nil wiaes w10 . 8107 0. 1iles 9. inge awan 1 | 47N E0628627 N0837701
8. wwawla $man1s U, 2 0. ¥es 0. w1led 3. A @wan 1 | 47N E0583903 N0831537
9. UENDY &AM X. 7 7. azUe 8. W1l 3. A3 @wan 1 | 47N E0578491 N0838418
10. wiUszAa Iladnd u. 5 a. uiles 0. wiles 4. v awan 1 | 47N E0576127 N0838418
11. Y318 wiaki . 6 9. uilued 0. ules 1. n¥e awan 1 | 47N E0573870 N0O838061
12. 199558 UL 4. 5 6. wvilues o, uiles 9. #3a dwa1 1 | 47N E0574430 N0838115
13, WNYRTY Wonwe 4. 2 A Y81 8. wled 2. 39 m3a1 | 47N E0583903 N0829909
14. wvesdin uatlng 1. 1 9. Tanens 0. AU 9. 05 m3e 4 | 47N E0558912 N0831522
15, WelTey guanus 4. 5 o. afidle 8. dmuAs 9 @a1 | @wan 2 | 47N E0670654 N0799183
16. wiedseiy Junls . 5 o, afiegdeo 0. AVUAT 2. awan | @wan 2 | 47N E0670235 N0799427
17. wreawdy a3uus 1. 6 . UsA1u 8. afiense 2. @81 | @wwan 2 | 47N E0660795 N0820968
18. wegfls Sz 1. 6 9. vulnd o, wndeau 4. singe @4Uan 2 | 47N E0628947 N0831910
19. WeeaU Jugue 1. 3 0. allvgde 9. FMUAT 9. d9Uan @wan 3 | 47N E0670201 NO798575
20. W I3ITH 4. 6 0. Uonu 8. allanse 2. awa1 | a@wwa1 4 | 47N E0660639 N0820907
21. watiush f1es 1. 6 ulnd 0. 1dbau 2. Wings awan 4 | 47N E0628850 N0837701
22, WEITING Ugge U, 6 . dlay 9. Usimdeu 9. 05 m¥13 | 47N E0575525 N0802973
23, wwatah ¥Ami . 7 0901 p.ules 9.050 m312 | 47N E0585027 N0834878

A3UNaN1338 uazdalauauus
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%1 3 uay 731 4 wagdrsranunmsunnguedlsauazuias 8 vida iun Tsadau 16 d
MIPEN BN tuaunlyly indsudls indedndu uassutinnda
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Comparison on Clone of Mango cv. ‘Bao’ Planting in the Coastal Saline

Soil and Normal Soil in the Lower Southern

ApTNa W1IUI’ YT Aunewa’ aglvy unsnu' eaf lyedad!
Astu gy szann?
Sayamon Kaewbanjong' Anuwat Kumpeangkeaw' Saimai Nopparat'

Yuwadee Chaiyasang' Kiranun Mohpraman

U¥ILUN, EU9U, AuLALYI8R

Mango cv. ‘Bao’, Clone, Coastal Saline Soil

unAnga

nsnadeuIeuifisumsugnanedunzahauiluiuiinuduseilmsauasiung
fufinaldnoudns dufiunisssninadiounanay 2562 Sufoutueisu 2564 o quéide
wazimuInsnuaTaal sunomalug Sminasa uasudasiiufidufumetmeiaves
NN sunenszuadud dminasan fnguizsasdilowSouiisunmaaiyiulnfuuziing
whiivgnlufuunfuasiudureilonzia Buainnsugndundruzshauiadiuulas uas
Fousanaeuifidnuaziainnisrusnlul 2562 fie a1edunss 3 uazaeduasan 1
puasny wartufinnnadauiuln wuin msvgnueshauluiiufifuund vesusshauany
fum3s 3 Thensisyiaulndudadoniiugs 8,57 wufluns wasAadeiduseuds 0.47
WUAIAT dauaefuaan 1 JAnadeniiugs 4.74 wufilung uazAndeidusenas 0.30
wuflns drunstgnuzshauilufiufidudaretomea wui fundiugaaundinng
wiAvlndninunddniios Tnedundruzsinnut ey 3 1oy flAAnugaade 80.38
WwuRlLng 1dUTeIady 5.33 Wwudlns wazamninsluiede 37.38 wufilung uazas
fuflumsidsugenfundmzshaunfuameduiugd Weduilony 1 U Gwanmsfnwvh
THansauugiinensnsiausaihnsdgnugshauiluiiuiidududndesld uins
L3LAulnABUTNTININUNR

Abstract

Comparison on clone of mango cv. ‘Bao’ Planting in the coastal saline soil and
normal soil in the lower southern. Implemented between October 2019 and

September 2021 at Songkhla Agricultural Research and Development Center, Hat Yai

! @uéﬁameﬁ@ummﬁmwmawm Songkhla Agricultural Research and Development Center
2 quéﬁjﬁaLLasﬁ@ummsmwsumﬂ%ﬁssmw Nakhon Si Thammarat Agricultural Research and Development Center
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District, Songkhla Province and farmers' coastal saline land plots at Krasasin District,
Songkhla Province. This objective was to compare the growth of mango cv. ‘Bao’ grown
in normal soil and coastal saline soil. Start by planting mango cv. ‘Bao’ seedlings in
the plot. Then grafted the scion onto rootstock including clone of mango cv. ‘Bao’
from the collection in 2019, Trang 3 and Songkhla 1. Maintain and record the growth.
It was found that mango cv. ‘Bao’ cultivation in normal soil areas The average growth
of the Trang 3 was 8.57 cm in height and 0.47 cm in circumference, while the Songkhla
1 had an average height of 4.74 cm and an average circumference of 0.30 cm. In coastal
saline soil, it was found that mango cv. ‘Bao’ seedlings grew slightly slower than usual.
The mango cv. ‘Bao’ seedlings, aged 3 months, had an average height of 80.38 cm, an
average circumference of 5.33 cm, and an average leaf width of 37.38 cm. At the age
of 1 year, the results of the study suggest that farmers can plant mango cv. ‘Bao’ in

slightly saline soils. But growth is somewhat slower than usual.
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The Study on High Density Planting System of Mango cv. ‘Bao’

Astunt mangdssana’ [ UssRuiug' e1ns asdals’

Kiranun Mohpraman' Wiriya Prajimphan' Arporn Komgisaro'

Uzshaun, syevdan, Msugnuuussestin
Mango cv. ‘Bao’, Plant spacing, High density planting system

UNARED

MsAnwnsgnuzshaulussuumsugnuuusresdalaelinguszasdiiodniden
syogUgniimunzaudmiunsnanuzshav el fifuteuusilummamzhauwussey
Tluduseansnn mﬂmimaaqﬂqﬂmzmﬂwﬂﬁiwzﬂgﬂ@mGﬂ,ﬁ’ﬂm' srezUgnanuaiugln
Tunsuanlsing Ae 5ee 6 x 6 WAS uAYURNIEEEEAT SY0Y dxd 3x3 LAY 2x2 WAS WU
masyiulalussozusnvdsdioasgn (15ieu) Maruindusouswesdidiu miugwwes
A waziduriaudnansveamsay luwdaznssadsldlinnuunneiiaiunieeda duuzaiisund
laifaengiinfouarlinandndsiuisfosdinsnuiiufusioluarannsnaguliissesdgn
Taflmnuwmanganlunsianuzaiaewu

Abstract

The Study on high density planting system of mango cv. ‘Bao’ aimed to select
the suitable plant spacing for mango cv. ‘Bao’ production. To be used as a
recommendation for effective high density planting system of mango cv. ‘Bao’. From
the experimental planting of mango cv. ‘Bao’ at different plant spacing, including The
recommended planting distance for fruit production is 6 x 6 meters and high density
planted at 4x4, 3x3 and 2x2 meters. It was found that the growth in the first period
after transplantation (15 months) on the whole circumference of the trunk, trunk height
and the diameter of the canopy There were no statistical differences in each
treatment. Mango cv. ‘Bao’ trees have not yet reached their maturity to produce fruit.
Therefore, further studies are required to determine which plant spacing is suitable for

mango cv. ‘Bao’ production.
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Abstract

A study of species, population and economic importance of insect pests and
natural enemies in mango cv. ‘Bao’. The test was carried out in mango plots, various
provinces in the southern, between 2020 and 2021, for a period of 2 years. From the
survey, 4 insect pests (Order), 10 families, total 10 species were found. The key pests
include thrips and longhorn beetle. Development of mango cv. ‘Bao’ from bud and
young leaves, flowering, fruiting, fruit development until harvesting. Found the
infestation of pests at every stage. When mango break off the young shoots and flush
leaves. This is the stage where mangoes accumulate food for use in flowering and
fruiting. Insect pests found to be infested include young shoot worms, thrips, aphids,
golden humpbacks, leaf cutting weevils. In the old leaf stage, the infestation of aphids,
mealybugs, and thrips in the flowering stage. The destruction of insects in this flowering
stage will affect the quality development of mango. In the young fruit stage, the insect
pests found are thrips, mealybugs, seale insect, fruit flies, and traces of damage As a
result, the produce can be sold at a low price that does not meet the needs. and
found that thrips are important insect pests The damage caused by the destruction
reaches the economic level. Insect infestation will continue to be visible until the
mango fruit matures. From a survey of the thrips insect population, it was found that
during the young mango leaves in late July to August. The average number of thrips
was 12.4 thrips per shoot, 4.5 thrips per flower during flowering and 3.0 thrips per
flower during the fruiting period. From a survey of the thrips insect population, it was
found that during the young mango leaves in late July to August. The average number
of thrips was 12.4 thrips per shoot, 4.5 thrips per flower during flowering and 3.0 thrips
per flower during the fruiting period. The study was conducted on population numbers
of important insect pests, namely thrips, by using yellow sticky traps. Hang it around
the canopy on 4 sides of the tree. From the survey, it was found that the number of
thrips was high during the mango tree sapling, flower bud, and fruit sap due to thrips
being suckers. Both larvae and adults suck up the sap from the embryo. The survey

found the most thrips in the young leaf stage, an average of 505.8 thrips/yellow sticky
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trap. Followed in the soft fruiting period average number of thrips 422.9 thrips/yellow
sticky trap and during the flowering period, the number of thrips was the least, average
300.8 thrips/yellow sticky slue trap. for natural enemies a useful life help control pests
causing premature death of pests Reduces plant damage from pests. The natural
enemies of mango cv. ‘Bao’ pests include the Green Lacewings, the Ladybird beetle,

Predator thrips and Spiders.
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1) uaadmaninfuly (leaf feeder) liun nusuiide Fnunu Fsdnuds
wasniauInuuURe Au (chewing) @snsafaiulunaun vizefnnuamssluudinde
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A9 aefiu non n3ona vhlddrusineg vesfinigngaiutidssiises i Tududien Tl
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UMY 29A Foansiy Foineemans
(Order) (Family) (Common Name) (Scientific Name)
TFaN|
Coleoptera Cerambycidae AANUINY T Batocera sp.
(Green weevil)
Curculionidae RPN CIRFIER YR Deporaus marginatus (Pascoe)
(Mango leaf cutter)
Curculionidae A999Antuldl (WiasAeunes)  Hypomeces squamosus F.
Diptera Tephritidae wuasTunalsl Bactrocera sp.
(Fruit fly)
Hemiptera Cicadellidae wAedndunzais Idiocerus spp.
(Mango leaf hopper)
Cicadellidae ngaﬁlﬂ%;w\lawmhﬂ Amrasca splendens Ghauri
(leaf hopper)
Coccidae L‘W??WEJEJ Coccus hesperidum L.
(Scale insect)
Coccidae \NAETREINT1ZE0UTAS Ceroplastes sp.
(Wax scale)
Pseudococcidae Aot Rastrococcus spinosus
(Mealybug) (Robinson)
Ferrisia virgata (Cockerell)
Lepidoptera wueuiidefinuengouizaig Chlumetia transversa Walker
Thysanoptera Thripidae waglainan Scirtothrips dorsalis Hood

(Chili thrips)
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wAsTnauzh
HABOU waelw waelWE
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voauazlusou wAsTnauzh
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Aduazansu RUDUANUUINEGT
\WaEes wnaeteUnla
iAot AawA1Y kY wiaeteUnla
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Testing and Development on Integrated Pest Management (IPM) of Mango cv.

‘Bao’

e Useuiug At wunzyssana’

Wiriya Prajimphan’ Kiranun Mohpraman'

wuadn U, Amgddny, nstestumdadngigiuurasnau (IPM)
Insect pests, Key pest, Integrated pest management
unAnga
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gounaviufuieliunnanegaiidssnsadivuinuduiiseu shlisadivuinadugn
firare TunisUssifumaudensremandnusinnuiannisidarssoandsl
Wiguiigusenneddisnslesiumdndngiivlnesnisvesnuasnsfiuldmalulagnig
Joafuidauuasdngmumuuziueinsivimainens Wil nandauzsaufiinensnsd]
msdnnisanlneitvennuns lifinsdrsradagiinlundasedisasiane Tasiaiitosty
Mdauuaiiofanisssuinguuse Anadsresnnudemefiuiiianaats iy 45.06
Wesidud mnudememnniwandaiilianulasiinnsdansfnsiivuuunaunany a
Auuzthwesnsidvmsineas Inedinsdadmgiivaiiauenasngguan safun1sldisnis
Suq wuURALNETY axiliedsiuiifianaans Wty 26.27 Wesidud Fauuzdlhinunsns
U dRmudsnsdesiumdnuuasdngdrfngy waginaelilnufuLzueInsIAvInsinens
deriunandnuzshauinuan waraeldinngs nmsanuliinssunsesdanug 16
Faruwsuiueadauiios “nsteatuiidndnsdifyvouzainaun” ewmesunsun
neasnsgUanuzahauazaula Iadlvlduimsdanisuuasdingdidyveuzsiianuiagi
gnABLVINT AL

Abstract

Testing and developing technology to prevent important insect pests in
mangoes cv. ‘Bao’. Plantation The test was carried out in the mangoes cv. ‘Bao’ plot
Muang District, Phatthalung Province, during the year 2020-2021, for a period of 2 years.
The key pests of mangos cv. Bao are thrips, long horned beetles and mango

leafhopper. For thrips, the infestation damages regularly every growing season. Both

! QuaﬁﬁaLLazﬁwmmsmwsumﬂ%ﬁssmw Nakhon Si Thammarat Agricultural Research and Development Center
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the embryo and the adult use their mouths to suck the sap from the plant cells in the
embryo. Causing the plant cells in that area to be destroyed to assess the damage of
mangoes cv. ‘Bao’ fruit from thrips infestation. Comparison between using pest control
methods by farmers and using pest control technology recommended by the
Department of Agriculture. There is no regular survey of pests on the plot. Use
chemical insecticides when infestations are severe. The mean damage on the fruit
surface area was 45.06 percent. The damage was greater than the yield from plots with
integrated pest management. According to the recommendations of the Department
of Agriculture with regular pest surveys throughout the growing season in combination
with other combined methods, the mean fruit surface area of the pattern was 26.27
percent. Therefore, it is recommended that farmers follow key pests and thrips
prevention methods as recommended by the Department of Agriculture to increase
the yield of quality mangoes cv. ‘Bao’ and it gets a high price. From the study,
collecting knowledge has prepared a brochure of knowledge “Integrated Pest
Management of mangoes cv. ‘Bao’” to disseminate to mangoes cv. ‘Bao’ growers and
interested parties have been used to properly manage important insect pests of

mangoes cv. ‘Bao’.
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° o A v ' & A %
13681323 393U LLazﬂﬂLaaﬂﬁ']ﬁlﬁull%ll?\iLUqﬁluquﬂqﬂlﬂﬂauUu

M13190AKNUIN 1 N wuuduiinteyalun1sd1siaanemuuzaiisu

FU/RDU/ TANTUNTTFEVTVD oo s e oo e e s e e s ee e ee s

= v & P Y o ¢

FonuASNIPUUAIUBY (A oo LUBSINSANAe

IO U I TRt s e e e e e s e er e r e e
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a a a ¥

FUIAZLDUALWHLRAU (TT) oottt ettt et se s et eeaeaeeeeeeteeeseeaeseeeseeseesesesesaseaesesesessesaenseeras

1. dnwaiensanu (Growth shape)

L] Ing) (large) (o FU9E)) 1
O vawnana (medium) — (........ ) 2
O &0 (smalb) (G~ LURS) 3

2. anwauziUdanandu (Bark)
Houl: Tigduuzshaiifiongioust 1 T3uly
L1 38u (smooth) 1
0 w552 (cracked) 2
3. AISUANAY (Branching)
ol Wigfunssiefifongious 2 Tuly
3.1 Msiaet (Climbing of branch)
O 19 (yes) 1
O Bl (no) 2
4.1y (Leaf)
Foula: ’Iﬁ@‘IUﬁLﬁ]%tyLﬁuﬁ wnsm) Tugrsud 4, 5 TnetuanUanssenasn
4.1 3Us1evaslu (Leaf shape)
[ veuwiu (oblong)
O Yeulaulu-veuvunu (oblong-lanceolate)
O Yesulaulu (lanceolate)
L Yeunanslu (elliptical)
[ 8111597 (linear-oblong)

O A W N -

4.2 Yanelu (Leaf apex)

O asuisen (attenuate) 1
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O Sequnas (acuminate)
L uwau (acute)
4.3 51ulu (Leaf base)
L uwau (acute)
L @ouisen (attenuate)
[ 31w (obtuse)
L] naa (rounded)
4.4 99uly (Leaf margin)
L Seu (entire)
O adu (undulate)
4.5 wiuly (Leaf blade)
L Seu (flab)
O sdu (wavy)
4.6 &luun (Mature leaf color)
O &leudu (dark green)
L] &3eneamdes (yellowish green)
L] &3e180u (light green)
4.7 d@lugeu (Young leaf color)
[ Z@engou (light green)
[ &3eneumdes (yellowish green)
O denaduuas (redish brown)
4.8 nsdnszideulu (Arrangement of leaf)
O Juszdeu (orderly)
O Bifuszideu (not orderly)
5. W@ (Fruit)

Fewly: WgnadiasayAulaiun (unde) uazlianmiiauysal

5.1 3@ (fruit shape)
0 suveuvuu (oblong)
[ wssnau (roundish)
[ 593 (elliptical)
5.2 JUNTAAMIINaALY319 (Cross section)
[ waud (narrow elliptic)
[ 8ai3 (broad elliptic)
O na (circutan
5.3 AUANYBIIUHA (Depth of stalk cavity)
O #u (shallow)
L Uunans (medium)
L Tngy (deep)

A WO N -
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5.4 9nUana (Prominense of neck)
L aisiqn (absent)
O 130 (present)
5.5 n3sluadeveina (shape of left shoulder fruit)
O ﬂamyuﬁu (rounded upward)
[ naun’na (rounded outward)
O naswau (rounded downward)
5.6 n33l1avUeINa (shape of right shoulder fruit)
L lmaannas 45 o3¢ (sloping downward)
L Iwaanaas 20 a3en (falling abruptly)
5.7 38951UNa (Groove at fruit base)
[ 'lsifl @bsent)
L1 4 (present)
5.8 598L16UNBINE (Sinus)
L 1aifl (absent)
0 4 (present)
5.9 3z99¥ (Beak)
[ 'lsifl @bsent)
0 4 (present)
6. anwauzLAY (Note)
L walva) (arge fruit)
O wéndiu (thickness seed)

ANWUZNINITINYAS

1. MsAnnan (Flowering)
O unn (many)
[ Yrunana (intermediate)
L e (ittle)
2. nMsAnng (Fruit setting)
O 30 (many)
[ Yrunana (intermediate)
L e (ittle)
3. 91N AULAYY (Harvesting index) (1)
O wn (8189<90 Ju) (easy season)
O Ynunans (818 90-100 ) (medium season)
L widn (819 100-120 ) (late season)
4. gannanan (Fruiting Season) (541AL-NE¥AAL)
Ol uaNHANIA (medium season)
L lugania (late season)
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7. Avileiu (Flesh color of ripe fruit)
L] v (white)
1
O vne3u (cream)
2
[ widesdau (light yellow)
3
8. nawile (Flesh aroma)
O sinduuss (strong)
1
O sindugou (mild)
2

Wauly: TARsInaLnuNE

11. @wWden (Color of skin mature fruit)
L] wns (red)
L wées (yellow)
L wdesenden (green-yellow)
L 139 (green)
O 5u‘"] (other)
12. gﬂmwmmﬁﬂ (Shape of seed)
[ weuauiu (oblong)
[ nau (rounded)
L1 3 (elliptio)

5. wuana (Fruit size) (0319 X 873 X WU)......
6. UMUNNA (Fruit weight)........ccoovvvvveeereeveeeenne.

9. mmm%ﬁa (Flesh thickn@ss) .....ccoeeeeee.

10. AuUIUGeN (Skin thickness) .............

O A W N -

v

nue): Luutuiinteayatidnuuasunain descriptors for mango M1UNSSITVOINSANATRIRUTNY

U

ﬂa\‘iﬁmmadﬁuﬁﬁ‘l} ASUAYINITLNYAS (2557) WAz International Plant Genetic Resources

Institute (IPGRI) (2006)
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anwaznlaandidy (Bark texture)

1301 (smooth)

VY3V32 (cracked)

AneUIN 10 Mndszneudnuazildenanud miunistuiinteyaunuud1sin

ANHUZMIUANNI (Branching type)

Anrd
na hidou (nonclimbing)

A A
NAIAvY (chmbing)

AMNHUIN 2A AnUsEneuanwurnsianisdmTunstuiindeyaiuudsiag
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3U313v04lu (Leaf shape)

L eeZes

I

0121301 (lincar-oblong) VYOUYU U (oblong) floanlarwlu (oblanceolate)
flouarwly (eltiptical) tonTauly (lanceolate)

AMEUIN 30 AnUsenaudnuaesuswedludmsunstuiintoyawuudsig
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vauly (Leaf margin)

A
Aau (undulate)

{301 (entire)

AMNKUIN 40 NUsEnavaneazvauly

vl (Leaf blade)

Gou (Nat)

A
Aau (wavy)

AMKUIN 50 ANUTENDUSNBEULLEULY
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N33IHA (Fruit shape)

N33 (clliptical) JUwouv (oblong) NIINILUDN
(cylindrical)
AMNKUIN 6N ﬂﬁWUiSﬂ@UéjﬂMﬂwVﬁ\‘iNa
v il
31.Iwmﬁ’nﬂamuwn (Cross section)
UALS (narow elliptic) 110153 (broad clliptic) Nau (circular)

MWL 70 ndsznaudnuuzuntdiananuYIe
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